A sampling pool of 4,808 farms in 10 parishes across southeast Louisiana was used to examine the risk factors of farm women who engage in activities putting them at risk for tetanus and to examine the circumstances related to vaccination. Data were collected, via stratified random sampling, in summer 1998 resulting in 657 completed interviews. Only 53.6% of women were current with a tetanus booster, having received their immunization within the past 10 years. Just as many women received tetanus vaccination following an injury or accident as for prevention. As women aged, they were less likely to be compliant. In the 130 South, a number of environmental factors contribute to the risk for tetanus exposure and infection. These risk factors were examined in light of compliance with tetanus booster compliance. Increasing awareness of risk is essential because although tetanus is uncommon, the death rate from tetanus is greater than 30%.
T he National Safety Council (1995) has identified farm workers as a high risk group for occupational related diseases. Because the majority of farms in the United States are family owned (U.S. Census of Agriculture, 1997), all family members live with constant threat of occupational risk and hazards. This is supported by the Healthy People 2000; National Health Promotion and Disease Prevention Objectives addressing farm workers as a special population (U.S. Department of Health and Human Services, 1991) . The literature often describes farm work as it relates to men. However, women are responsible for a multitude of roles and responsibilities on the farm. Because women are involved not only in household duties, but also in other farm chores, they are at a high risk for sustaining farm related injuries and diseases. One type of occupational related disease is the potential exposure among farm women to tetanus bacilli.
The Healthy People 2010 Objectives target the reduction in indigenous cases of the vaccine preventable disease tetanus to zero in individuals younger than age 35 (U.S. Department of Health and Human Services, 2000) . The Advisory Committee on Immunizations (ACIP) (Centers for Disease Control and Prevention [CDC] , 1998b) recommends all adults older than 50 years have a vaccination visit to determine if preventive immunizations are needed. The ACIP recommended studies be conducted to determine immunization practices, especially in relation to geographic variations, age variations, and rates of vaccinations in at risk individuals (Fedson, 1994) . Louisiana is in the top category for incidence rate (Le.,~0.Ql5 cases per million) (CDC, 1998b) . Because there have been no studies reported about the up to date status of tetanus immunizations among farm women, the research reported in this article provides descriptive data about behaviors putting women at risk for tetanus infections and the circumstances contributing to women receiving tetanus injections.
RISK FACTORS
Clostridium tetani is a gram positive anaerobic rod that enters the body through a contaminated wound. The bacilli is primarily found in the temperate zone in soil; street dust; and in the intestines and feces of sheep, cattle, dogs, cats, rats, guinea pigs, and chickens. In addition, the spores are found in human adults in agricultural areas (McIntee, 1995; Werner, 1993) . The organisms cause neurological problems leading to painful muscular contractions and spasms, usually starting in the jaw.
Age and race also have been considered a risk factor for tetanus. A decrease has occurred in the percentage (35%) of cases in individuals older than 60 years. Nevertheless, the fatality rate was 18% in this population. This percentage decrease in the elderly population was a result of the percentage increase in the younger population. Specifically, the increase was due to the younger injecting drug users (lDUs) in California, who were primarily (60%) Hispanic (CDC, 1998a) .
The CDC (1999) reported 48 cases in 1997,36 cases in 1996, and 40 cases in 1995. An average of 50 cases a year was reported for 1991 to 1994. Approximately 30% of reported cases are fatal. However, the CDC also reported that nationally the estimated completeness for reporting of tetanus deaths was 60% because reporting to the CDC is a voluntary act. From 1995 to 1997, 64% of the reported cases were from puncture wounds, lacerations, or abrasions. Thirteen of these 64% were from stepping on a nail. Other causes were (CDC, 1999) 
What Does This Mean for Workplace Application?
Nurses need to be aware that farm work predisposes men and women to increased risk of exposure to tetanus bacilli. Receiving tetanus boosters is part of a battery of adult immunizations that nurses need to assess for client compliance, especially during routine examinations. Because the Advisory Committee on Immunizations recommends that all individuals older than age 50 have an immunization assessment, nurses need to target this group to prevent a significant health problem. In addition, nurses need to educate the public about the need to update their immunization status and provide tetanus boosters in accessible places, such as festivals and fairs.
survived, but the outcome of an 83 year old woman is unknown (S. Mojgani, personal communication, January, 2000) . The major causes of cases in Louisiana were nail injuries. However, there was one bedsore, one cut from sheet metal, one bum (diabetic), and one injury from a steel girder.
Lower incomes were also related to lower incidence of immunity (Gergen, 1995) . The cost of the pain and loss of life is not measurable. However, the median cost for two persons with tetanus for 4 weeks in Kansas was $150,000 (Zamula, 1996) . To prevent this loss of life and money, individuals should be vaccinated with a booster costing less than $10.00 once every 10 years. In adults, there are no compulsory immunization mandates for tetanus. Thus, it is left up to health care providers to administer boosters at appropriate intervals.
The ACIP (Fedson, 1994) reported a lack of standardization for all individuals to receive the needed immunizations. Thus, a national population based seroprevalence survey found that 72% of adults aged 70 and older lacked protective levels of tetanus antibodies. It is thought that the fewer injections of tetanus toxoid, the greater the decline in immunity of individuals (Gergen, 1995) . However, Alagappan (1997) reported that even after one immunization, 86% of unprotected adults older than 65 years with documented nonprotective levels of tetanus antibody developed immunity. Eight of the cases in Louisiana had unknown tetanus immunization status and five were either not immunized or inadequately immunized. In addition, the National Health and Nutrition Examination Survey III showed women had lower rates of immunity than men. In a convenience sample of 129 patients older than age 65, 50% (more specifically, 59% of the women) did not have adequate antibody titers to tetanus toxin (Alagappan, 1996) .
Another risk factor is that the organisms enter the body through injuries. A high risk for injury is found on farms. The major sources of injuries on farms have been those dealing with harvesting and crop processing equipment (85%), tractors (76%), and livestock (49%) (Greaves, 1994) . Women who live and work on farms 132 are at increased risk for exposure to the tetanus bacteria either from contaminated equipment or spores on their own skin. Therefore, the purpose of this study was to examine the risk factors of women who engage in farm related activities and to examine the circumstances related to vaccination. Surveys can reveal the degree of compliance for immunizations among individuals of certain populations.
METHODS
This population based, cross sectional survey design study included women 18 years and older whose family participated in a farming operation. The sample of farm women was selected from a sampling pool of 4,804 farm owners obtained from mailing lists maintained by Louisiana State University Agricultural Centers and Farm Service Agency in 10 parishes across southeast Louisiana. The counties were selected based on agricultural diversity and location. Postcards identifying the uni- MARCH 2001, VOL. 49, NO.3 versity and the research center were sent to farms prior to beginning survey work to promote the credibility of the project and encourage participation. Data were collected summer 1998 by 30 minute computer assisted telephone interviews. Callers participated in an extensive training program to minimize threats to validity.
The survey instrument was adapted from the Women Farm Health Interview Survey and the Children Farm Farm lifestyle characteristics were determined by asking farm type, tasks, time commitment, number of acres, years farming since 18th birthday, and farm/nonfarm related injuries. Two questions were used to determine compliance and reason for immunization. The year of the last tetanus was recorded. In the event women could not recall the specific date, they were asked if the tetanus booster was received within the past 10 years, or beyond the past 10 years. An open ended question was then asked to determine the reason for receiving the tetanus booster. Verbatim responses were then analyzed and coded. Demographic data included marital status, educational background, age in 15 year intervals, race, and farm income.
In the event two women were eligible, the woman who perceived having the most involvement was selected and asked to participate. A stratified, sampling design with counties/parishes composing the strata and a simple, ran-dom sample without replacement selected within each stratum were employed. Once eligibility was determined and the woman agreed to participate, the interview proceeded. Of those who completed the eligibility screen, 657 (participation rate 57.6% among known eligible farms) southeast Louisiana farm residents completed full interviews.
Data analyses were undertaken using the Statistical Package for the Social Sciences (SPSS) computer software package. Cross tabulation and frequencies were used to describe demographic data. Chi square analyses were used to compare differences in characteristics of compliance with tetanus booster immunization. The probability level accepted for statistical significance was p < .05.
RESULTS
The demographic composition of farm characteristics revealed that the majority of women were married, White, and had a 12th grade education or higher (see Table I on pages 132-133). In the majority of cases, the family home was located on the farm (n =577, 88%). In addition, more than 300 husbands (n = 302) worked off the farm, with 80.6% working a full time job.
Tetanus Protection
Only 53.6% (N = 352) of the women reported having had a booster within the past 10 years. Ten women reported never having tetanus vaccination or booster. Another 20.6% (n = 136) did not know when they had received their last tetanus. Table 2 summarizes up to date status by age group. Clearly, older women were less likely to be up to date. A four by two contingency table analysis was conducted to assess whether age groups are more or less likely to be up to date. The result of the test was significant, X 2 (3, n = 657) = 9.5, p = .023. Follow up pairwise comparisons were conducted to evaluate the differences among these proportions (see Table 3 ). All comparisons were significant with the exception of those in first two age categories (18 to 35 years vs. 36 to 50 years) and the last two age categories (51 to 65 years vs. > 65 years).
To evaluate whether participants with higher net farm income were more likely to be compliant, three income categories were regrouped: ,,:;:; $20,000; $20,001 to $75,000; $75,001 to $125,000. The percent of women increased across groups from 53.1% in the first group, 58.2% in the second group, and 70.3% in those earning more than $75,000. A chi square analysis revealed no differences in the proportions between up to date status and three groups of income.
Tetanus up to date status by at risk occupational tasks was then examined. The proportion of women up to date with tetanus boosters was significantly higher if they: drove a tractor, X 2 (1, n = 657) = 5.8, p = .016; worked with farm animals, X 2 (1, n =657) =5.4, p =.02; and hauled animals to market, X 2 (1, n = 657) = 5.8, p = .02. Proportions in up to date tetanus booster status were not significantly different when women: applied pesticides, X 2 (1, n =657) = 1.6, P =.21; raked hay, X 2 (1, n = 657) = .11, p = .74; hauled goods to market, X 2 (1, n = 657) = 2.8, p = .09; and repaired equipment X 2 (1, n = 657) =3.5, p =.06.
Coded verbatim responses are reported in Table 4 . The last two columns reflect the responses of the subset of women who indicated they were up to date with tetanus immunizations. A significant number of women who could not recall why they had gotten their tetanus booster were also not up to date.
Fewer than half of the women received tetanus boosters as part of routine preventive measures. In clinical practice, it has been observed that many individuals receive tetanus vaccination at the time of an injury. This pattern was supported because the majority of reasons given were something other than routine. MARCH 2001, VOL. 49, NO.3 
DISCUSSION
The findings of this research add to the body of know1edge about tetanus immunization compliance and the reasons for immunization among farm women. Only 53.6% self reported to be current with a tetanus booster, having received immunization within 10 years. However, this number decreases to 47.1% for those older than 65 years. The pattern of decreasing compliance with age is consistent with other studies (CDC, 1998b) . Compliance among farm women, reported in this study, is higher than the seroprevalence study by Alagappan (1996) , who found 41% up to date, and the national study conducted by Gergen (1995) , who found 28% up to date. Although farm women in southeast Louisiana have higher levels of compliance, they may also recognize the risk for exposure to tetanus bacilli due to farming characteristics. This study is the first to report compliance among women, a finding that may suggest their willingness to seek protection against tetanus infection more often than men. Further research is needed to examine motivating factors in compliance issues among adults.
Women involved in farm work are at risk for sustaining injuries predisposing them to tetanus. Cuts, puncture wounds, and nail wounds are major reasons persons (CDC, 1999) have contacted tetanus. Because of the nature of their involvement, women engaged in work with equipment, animals, and crops need to be aware of the increased need to be compliant with immunization. Specifically, puncture wounds and the danger of tetanus bacteria in soil contaminated by animal droppings is a significant risk factor for exposure. Other known risk factors for the tetanus infection include increasing age and living in a warm, humid climate. In this study, older women were significantly less likely to be up to date with immunizations. This, combined with living and working in a southern environment, contributes to increased risk of exposure.
LIMITATIONS
This study population was predominately White, married, and living on family farms in one southern state. Therefore, the study results cannot be generalized to other women in different roles and types and locations of farms. Data were collected through an interviewer administered, 30 minute telephone survey, which may have led some women to underreport tetanus immunization compliance patterns.
CONCLUSION
Occupational and environmental health nurses need to develop strategies to promote immunizations. Strategies could include education of the public, but also health care providers. Needed immunizations could be given during any visit to a health care provider. In addition, nurses can provide the administration of immunizations at local fairs and festivals, and at sites where animals are treated. People who provide preventive care to animals need to be educated that human health is valuable and humans need immunizations for preventive care. Although there are various reasons individuals do not receive tetanus immunizations, health care workers can be taught to educate, motivate, and reassure people who AT 
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For more information, contact custservice@aaohn.org or call (770) 455-7757 xioo or xlOI. 136 need immunizations. Slogans could be promoted, such as "Immunize on No.5," to help people remember on every birthday ending in a 5, individuals should have their decade immunization status evaluated. Occupational and environmental health nurses are in the perfect position to promote immunization compliance, thus preventing a painful and expensive illness by reducing the risk of a life threatening tetanus infection.
